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Overview

The initial condition of
each component was
examined before
testing 	
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For years, NASA has used Grade A paint
systems containing a hexavalent chromium
(Cr(VI)) salt that provides excellent corrosion
control capability. However, Cr(VI) is a known
carcinogen with hazardous waste control
issues. In an effort to eliminate and replace
hexavalent chromium, NASA Marshall Space
Flight Center (EM10) analyzed thirteen Cr(VI)
free paints to find candidates that will provide
corrosion resistance similar to Cr(VI) without
the health and environmental concerns.
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The pot life was
determined by
measuring viscosity
as a function of time	
  

Key Findings
There are a total of
five phases involved
in the investigation
for a replacement
primer. As further
testing is conducted,
impractical
candidates will be
eliminated, and only
the most applicable
will be subject to
phase five, processscale up testing.

Travelers were used
to record data for
each paint tested	
  

A Hegman gage was
used to determine the
fineness of grind of each
paint mixture 	

Each paint mixture was
insulated during the testing
for pot life 	


Impact

A pycnometer was used
to determine the density
of each component	


Finding an alternative to hexavalent
chromium paint systems is mandatory for
the SLS to fly in 2017. Hexavalent
Chromium causes damage in
deoxyribonucleic acids by inducing
mutations in regulatory genes that are
essential for healthy biological function.
Additionally, the handling of
Cr(VI) requires specific PPE and hazardous
waste control measures to be in place
during use. By eliminating the use of Cr(VI)
paint systems, we will protect the
environment, as well as the workers from
the carcinogenic effects of Cr(VI).
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The samples were heated in the
oven for one hour during the
testing for non-volatile content 	


A #2 Zahn cup was used
during the viscosity test for
each mixture 	
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Due to the dangerous nature of Cr(VI)
and a shrinking customer base that
continues to find and implement nonhazardous replacements, Cr(VI) may
become a near term major material
obsolescence risk for launch vehicle
programs. However, most of the other
customer applications do not require
cryogenic performance so no alternative
materials have been readily available
and the launch vehicle industry must
bear the burden of the often complex
and expensive cryogenic specific testing
required to validate performance.
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